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1. INTRODUCTION
In recent years, social experi-
ments of car-sharing systems using
electric vehicles (EV) have been car-
ried out in various places around
Japan. One such experiment is the
ITS/EV City Car System in
Yokohama, conducted by the As-
sociation of Electronics Technology
for Automobile Traffic and Driving
(JSK) with support from the Minis-
try of Economy, Trade and Indus-
try, the New Energy and Industrial
Technology Development Organi-
zation (NEDO) and the Japan Elec-
tric Vehicle Association. In the
Yokohama experiment, we limit the
EV using area to overcome the EV
weakness and we employ ITS (in-
telligent transport systems) technol-
ogy to find ways to reduce operating
costs and improve convenience.
At present, Japan tails Europe
and America in the field of gaso-
line-powered vehicle sharing, but
this EV sharing system can also be
applied to gasoline-powered vehicle
use and will be able to be a stan-
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dard model for the car-sharing sys-
tem of Japan in the coming future.
2. GOALS OF CAR-SHARING
SYSTEMS
The fundamental goal of car-
sharing systems is to reduce the cost
of using a car without sacrificing
the convenience of owning one. In
addition, in recent years, the follow-
ing social effects are expected: 1)
reduction in urban traffic conges-
tion; 2) revitalization of public trans-
portation; 3) reduction in air
pollution and other improvements
to the urban environment; and 4)
reduction in urban parking prob-
lems.
In Japan, generally speaking,
there is a shortage of parking spaces
in urban areas. However, if newly
constructed buildings adopt the car-
sharing systems, it would reduce the
need for each tenant company to
maintain a fleet of vehicles, increas-
ing the amount of space available
for visitor parking. And, the use of
ultra-compact EV-type vehicles
would enable two cars to be parked
in the space taken up by a single
gasoline-powered vehicle which
means the vanishment of dead
space.
3. OVERVIEW OF THE ITS/EV
CITY CAR SYSTEM
(1) Background
JSK spent two years develop-
ing the system’s basic functions be-
fore conducting trials in September
1999 in the Yokohama area (Table
1). Repeated trial and error related
to legal compliance, operational is-
sues and customer needs led to the
development of an end-user friendly
structure. ITS technology enables us
to perform unmanned vehicle rental
and return, and make vehicle and
customer management very simple
and with low cost. The system was
also shown to be in compliance with
related laws regulating the rental car
business and the garaging of ve-
hicles.
Table 1  Research and development of the ITS/EV City Car System
Phase Term Activity TestingOrganization
Planning System Autumn 1997 to Developing of basic plan for car-sharing, system
Stage Planning and August 1999 development, testing of communication devices, etc.
Development
Step 1 September to Testing of basic system (round-trip operation only)
Basic Stage December 1999
Step 2 January to Addition of one-way trip operation between EV stationsMarch 2000
Step 3 May to Operational improvements (cost reductions)
Application September 2000
Stage Step 4 October 2000 to Confirmation of remote operations in preparation forFebruary 2001 wide-area rollout
Step 5 June to Mock accounting tests (establishment of rates, etc.)
Practical August 2001
Stage Step 6 January to Fee-based testsMarch 2002
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Having successfully achieved
its initial goals, these trials were con-
cluded in March 2002. JSK and the
corporations participating in the tri-
als then discussed how next to pro-
ceed and decided that a company
should be established to perform a
feasibility study by continuing so-
cial tests in Yokohama. CEV Shar-
ing Corporation is established
therefore.
CEV Sharing Corporation has
received from JSK a contract to con-
duct real-world testing by perform-
ing year-round system operation to
test the system’s viability as a busi-
ness.
(2) System structure
Our system is a member-based
service for business use in urban ar-
eas. Seven local EV stations with
30 EV were established in
Yokohama’s Minato Mirai 21
(MM21), Kannai, Motomachi and
Shin-Yokohama areas (see Photo-
graph 1).
Photo 1  MM21 EV station
Urban business users have the
following characteristics:
1) Users generally make round-
trips, returning to work after
their activities elsewhere.
2) Destinations are generally lim-
ited to within 20km (suited for
short-range EV).
3) Parking spaces are in short sup-
ply and the parking cost is high.
The number of vehicles in busi-
ness-owned fleets is particularly low
in the MM21 area, making the de-
mand for car-sharing systems high.
Our system is composed of the
following elements (see Figure 1):
1) An operation center that man-
ages vehicles and customers.
2) A communication system that
links vehicles and the operation
center.
3) EV stations equipped with re-
charging units.
Our system utilizes ITS tech-






















Fig. 1  Overview of City Car System
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nology (communication, data man-
agement, GPS, etc.) to achieve an
unmanned reservation, use and re-
turn process; efficient vehicle man-
agement including maintenance and
safety administration; provision of
information to customers; improved
convenience; and reduced operating
costs.
Customer data and vehicle res-
ervations are handled centrally at the
operations center, which uses packet
communication over the mobile
telephone network to communicate
with the vehicles at the EV stations
in each local area. There are no fa-
cilities at the EV stations other than
the recharging units (no facilities
when using low-emission gasoline
or hybrid vehicles).
(3) Steps for using the City Car
System
1) The customer makes a reserva-
tion by phone or Internet (in-
cluding “i-mode” mobile phone).
2) EV stations are unmanned. The
customer holds a contactless IC
smart card (distributed to mem-
bers in advance) to the card
sensor, initiating packet com-
munication between the vehicle
and the operation center that
confirms reservation data. The
hazard lights of the vehicle to
be used turn on and its doors
unlock.
3) The customer removes the key
from the key box in the glove
compartment and drives the ve-
hicle like any other. Route guid-
ance and other driver support
information, battery level status
and, as needed, rental and re-
turn information are provided by
the operations center through
packet communication.
4) When the customer brings the
vehicle to the EV station and re-
turns the key, the car navigation
system displays information
such as time and distance driven,
cost of service and environmen-
tal contribution. When the cus-
tomer plugs in the recharging
paddle, the batteries automati-
cally begin recharging for the
next user. With a final wave of
the smart card the process is
complete.
4. ACTIVITIES OF CEV SHAR-
ING CORPORATION
Our firm developed an ASP
service (more below) to enable a
national rollout of the ITS/EV City
Car System developed by JSK. We
hope that our car-sharing system
will not only offer the convenience
of owning a car at a much lower
cost but also be a solution for the
problem of this automobile society.
(1) ASP services for car-sharing
An ASP (Application Service
Provider) provides end-users with
applications through the Internet.
Local car-sharing entrepreneur can
access to application of the data
center without having his own con-
trol center. ASP services for car-
sharing use ITS technology to
enable a new local car-sharing
start-up to achieve unmanned
rental, return and reservation man-
agement as well as vehicle and
customer management without in-
troducing a completely new man-
agement system. Essentially, the
shared-use concept is applied to
operation center management.
Information is transferred be-
tween the data center and the on-
board communication devices in the
vehicles through the packet com-
munication network. Information
from the data center appears on PC
screens at each local area operation
center over the Internet.
Advantages
• Use of this service enables the pro-
prietor of a new start-up to access
management software applications
over the Internet at dramatic cost
savings compared with the case
of investing in his own center sys-
tem. Local car-sharing business
can start-up with as few as a single
vehicle and the computer he al-
ready owns can be used to run a
car-sharing operation.
• Applications are run centrally at
the secure NEC Software ASP
Center, meaning that local busi-
ness operators do not need to em-
ploy dedicated IT specialists. This
system is very effective in reduc-
ing running costs.
(2) Continued testing
We continue to conduct tests
of the ITS/EV City Car System de-
scribed above and plan also to be-
gin testing a car-sharing system of
wide range using electric carts and
low-emission light vehicles as well
as the EV used to date.
5. FUTURE DEVELOPMENTS
IN CAR-SHARING
In order to solve the social
problems such as traffic congestion
IATSS RESEARCH Vol.26 No.2, 2002 • 121
and environmental pollution, we
must reduce the use of automobiles
and use rail, bus and other modes
of mass transit. And for that, a
transportation system must be as
convenient as the door-to-door
transportation offered by the auto-
mobile. We believe a network of
car-sharing systems in key locations
throughout urban areas can work to-
gether with rail, bus, taxi and other
public transportation to create a new,
seamless transportation system ca-
pable of competing with door-to-
door automobile transport.
6. CONCLUSION
Car-sharing systems offer Ja-
pan a new way of thinking (change
of our sense of values from owner-
ship to shared use) that has not ex-
isted before in Japan. It will cer-
tainly take time for this way of
thinking to take root in Japan. But
as is an effective solution to the traf-
fic problem – we believe such sys-
tems have a bright future even
though the car-sharing industry in
Japan is brand new and a number
of challenges remain. We are grate-
ful for the many corporations and
organizations whose support has
made continued testing possible. I
want to finish this report by giving
my thanks to every corporation and
organizations which gave us a con-
tinued support throughout our ex-
periment.
Fig. 2  ASP service for car-sharing





























• The data center manages 
information for multiple 
local areas.
• Local areas access data 
center through the Internet.
Fig. 3 Seamless transportation
system
